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SEISMIC SAFETY AND SAFETY ELEMENTS 


PLACER COUNTY GENERAL PLAN 


ae INTRODUCTION 

As a result of legislation adopted in 1971, seismic safety and 
safety elements are now required additions to each County's general 
plan. Section 65302 of the Government Code states that the seismic 
safety element shall consist of "an identification and appraisal of 
seismic hazards such as susceptibility to surface ruptures from 
faulting, ground shaking, ground failures, or effects of seismically 
induced waves such as tsunamis and seiches." The seismic safety 
element shall also include "an appraisal of mudslides, landslides, 
and slope stability" as geologic hazards. 

Section 65302 also states that the safety element should 
include data for the protection of the community from fires, flooding, 
and geologic hazards. 

The basic intent of this law and, in turn, this document, is to 
encourage the County to take seismic hazards and other safety con- 
siderations into account in the planning process. Consideration will 
be given to various hazards associated with earthquakes, fires, and 
flooding in terms of the location of new structures and facilities, 
criteria utilized in design, and evaluation of existing structures 
and facilities and the adequacy of existing codes and ordinances. 
This report will act as a statement of policy and a source of infor- 
mation regarding potential hazards for both advanced and current 
planning projects. The desired result is to reduce the loss of life, 


injuries, damage to properties and dislocations resulting from future 


ei ee 


fires, floods or seismic disturbances. 


Due to the similarity of content required for the seismic 
safety and safety elements, they have been combined into one 


document to eliminate duplication of effort. 


CHAPTER Il 


SEISMIC SAFETY 


fl, “SEISMIC SAFETY 
A. Summary 

Placer County is relatively secure over most of its area from 
damage and loss due to earthguakes and subseguent seismic occur- 
rences. The County can be considered in three sections as to 
susceptibility to seismic activity. 

The most stable area extends from Roseville to the Donner 
Summit. This central area is largely formed on ancient granitic 
and metamorphic rock that contains no historically active faults. 
Furthermore, it is sufficiently distant from the active faults of 
the San Francisco Bay area and the Truckee-Carson Valley region so 
that the impact on the central County area precipitated by major 
earthquake activities on these faults would be limited to slight 
to severe ground shaking. 

While the area is not known to possess active faults, the 
6.1 magnitude earthquake which rocked Oroville on August 1, 1975, 
testifies that ancient stable faults or an unknown fault can be 
reactivated through some mechanism. The weight of water or 
cyclical loading due to drawdown and refilling of a deep reservoir 
in the vicinity of a fault plain may trigger earthquake activity. 

Western Placer County, generally that area west of Roseville 
and Auburn and including Lincoln, Sheridan, and the Elverta area, 
is only slightly more susceptible to the effects of distant major 
earthguakes than the stable central area. Most of this area is 
underlain by consolidated or cemented sedimentary rocks that react 
as "bedrock" during an earthquake event. Maximum bedrock acceler- 
ations from the maximum credible earthquakes occurring along the 


San Andreas Fault, 8.5 magnitude, or along the Hayward Fault, 7.5 
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magnitude, would be less than .1 g. These active faults lie some 85 
miles and 70 miles respectively from the southwest corner of Placer 
County. Current building code requirements require that all new con- 
struction meet an earthquake acceleration rate of .1g. Thus any new 
construction would not be severely affected by an earthquake of this 
intensity. A maximum credible earthquake in the Oroville area, approxi- 
mated at a magnitude of 6.5, would produce maximum bedrock accelerations 
Of .07 6 for Shenidan;, 35 miles distant, and .04 q for Roseville, some 


50 miles from the fault. An earthquake measuring from .04 to .07 would 


be felt by people indoors and outdoors. Hanging objects indoors would 
move and dishes would rattle. There would be a likelihood of broken 
windows and some cracking of poorly constructed masonry. However, for 


soundly built older housing and any new construction, there would be 
no structural damage. 

As with the central county area, there are no known active faults 
within this western region. There may, however, be unknown faults 
Occurring in the subsurface sedimentary beds. One such fault was 
thought to be present in the Linda Creek area of Roseville. It is 
presently believed that this feature is an inactive fault trace or a 
linear erosional feature due to Linda Creek. Future detailed geologic 
work in this western area of the County may delineate additional 
faults which need to be evaluated. 

The U.S. Bureau of Reclamation has currently contracted with 
consulting engineers to undertake studies of the seismic activity 
around the Auburn Dam site. The Bureau completed its own extensive 
geologic and seismic study of the dam site, but after the 1975 
Oroville earthquake, it was felt that an independent review should 


be made of the project to verify their findings. A final report 
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has not yet been prepared, however, preliminary information 
indicates no new active earthquake faults in the vicinity of the 
dam. Thus,.as “of this writing, officials re optimistic that con- 
struction will continue on schedule. 

The third, and final area of the County to be discussed, is 
the Lake Tahoe Basin-Martis Valley area east of the crest of the 
Sierra Nevadas. This area lies within the active seismic region 
of eastern California and western Nevada. Epicenters of historic 
minor earthquakes have occurred within this area of Placer County. 
However, larger and more frequent earthquake activity has occurred 
nearby, north of Truckee and in the Carson Valley. A 5.8 magnitude 
earthquake at Truckee-Boca Dam in 1966 and a 6.0 magnitude earth- 
quake near Verdi, Nevada, in late 1948 are two examples of recent 
and nearby seismic activities which made themselves felt most 
assuredly in this eastern region of Placer County. 

During the 1966 Truckee earthquake, although there was ground 
breakage along a zone ten miles long, damage to man-made facilities 
was largely confined to the effects of ground shaking. Earth 
cracking and slumps caused damage to Boca and Prosser Dams; minor 
structural damage occurred on bridges on Interstate 80 which cross 
the Truckee River; several slumps and landslides occurred in road 
cuts along I-80 east of Boca Dam; rock slides from steep slopes 
damaged a powerhouse, flumes, and railroad tracks in the region; 
water wells were muddied and spring flows increased throughout the 
Truckee-Russell Valley area. Structural damage from the same 
earthguake today would be greater due to the recent increase in 
development in the Martis Valley-Prosser Reservoir areas. 


Greater magnitude earthquakes are credible within this area. 
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A future potential magnitude 7 earthquake originating in the 

Carson Valley has been projected to cause maximum bedrock acceler- 
ations of from .3 to .5 g in the Lake Tahoe area. This level of 
acceleration could cause structural damage to buildings but not 
generate enough force to destroy a unit. Maximum credible bedrock 
accelerations of .3 g in Martis Valley would result from a future 
maximum credible magnitude 6.5 earthguake in the Stampede Valley 
Fault. The effects of a shock wave are amplified in unconsoli- 
dated surface deposits overlying bedrock. This means that the areas 
of maximum earthquake severities in terms of both ground shaking 

and secondary effects such as landslides, rock falls, souk settle— 
ment, liquefaction and snow avalances, would be the alluvial 
deposits of Martis Valley; the lake bed, glacial and stream channel 
deposits within the valley's tributary to the Truckee River and 

Lake Tahoe; and the terrace deposits boarding the Truckee River. It 
should be noted that the severity of the secondary effects noted 
above will increase with the magnitude and duration of the earth- 
quake. A more detailed analysis of these events will be discussed 


later in the text. 


Be. Goal 


and Policies 


GOAL: Torprotect the “Fives and property of the “citizens of 


Placer County from unacceptable risk resulting from 


seismic and geologic hazards. 


POLICIES : 


dg 


Maintain strict enforcement of seismic safety standards 
for new construction contained in the Uniform Building 
Code. 

Initiate an active program to eliminate unsafe and 
hazardous structures through a comprehensive survey of 
building to determine susceptibility to seismic damage. 
Review future developments using all available seismic 
data and taking into account recommendations from the 
seismic safety element. 

Encourage the use of seismic safety element data in the 
preparation of future environmental impact reports. 
Require studies to be prepared to determine the exact 
arecaob a Tauleszone prior to permitting ‘construction 
of major structures in the immediate vicinity of a fault. 
Cooperate with and encourage federal, state, and other 
local jurisdictions to research seismic hazards and 
develop programs to mitigate hazards. 

Pursue adoption of a grading ordinance in the western 
portion of the County as per the Lake Tahoe area. 
Require soils or geologic reports for construction or 
extensive grading in potential seismic problem areas. 
Review existing Emergency Services Plan to insure 


adequacy in handling seismic occurrences. 


ae 


10. Review other elements of the Placer County General Plan 


to assure consistency with the goal and policies of 


this element. 


G..' Mefinit ion Ge -Terme 

FAULT: A plane or surface in the earth's surface along which 
failure has occurred and materials on opposite sides have moved 
relative to one another in response to the accumulation of stress 
in the underlying earth. 

ACTIVE FAULT: A fault that has moved in recent geologic time and 
which is likely to move again in the relatively near future. (For 
geologic purposes, there are no precise units to recency of move- 
ment which define an "active fault." Definitions for planning 
purposes extend on the order of 10,000 years or more back and 100 
years or more forward if not otherwise noted.) 

INACTIVE FAULT: A fault which shows no evidence of movement in 
recent geologic time and no evidence of potential movement in the 
relatively near future. 

SEISMIC HAZARDS: Hazards related to seismic or earthquake activity. 
GROUND FAILURES: Include mudslides, landslides, liguefaction, and 
subsidence (ground slump). 

TSUNAMIS: Seismically induced sea waves, often called "tidal 
waves." 

SEICHES: Waves in lakes and reservoirs due to tilting or dis- 
placement of the bottom or shoreline. 

MAXIMUM CREDIBLE EARTHQUAKE: The maximum earthquake that appears 
capable of ever occurring on a given fault under the present 
geologic framework. 

MAXIMUM CREDIBLE BEDROCK ACCELERATION: The maximum bedrock accel- 
eration at the site that appears credible by relating the maximum 


credible earthquake on a given fault to the distance from the site. 


D. Geologic History of Placer County 
1. Regional Physiography 

Placer County includes portions of two of the major physio- 
graphic provinces of California: the Sacramento Valley and the 
Sierra Nevada. The Sacramento Valley portion of the County begins 
about 7 miles east of the Sacramento River and extends about 9 
miles to a line that runs through Roseville, Lincoln, and a point 
about 4 miles east of Sheridan. The entire area is a relatively 
treeless plain that slopes gently westward toward the river. 
Several streams with narrow floodplains entrenched from 10 to 20 
feet below the surrounding plain drain the area flowing east to 
west. The major annual streams are Dry Creek, which flows into 
Sacramento County, Pleasant Grove Creek, Auburn Ravine, and Coon 
Creek. Bear River forms the northern boundary of the County with 
Yuba County. 

The foothills of the Sierra Nevada begin at the eastern limit 
of the Sacramento Valley. Along the central axis of the County it 
is approximately 60 miles in a northeast direction to the crest 
of the Sierra Nevada which attains an elevation of about 9,000 feet. 
The Sierra Nevada comprises a gently sloping fault block that was 
uplifted at the east slope along a series of interconnected fault 
segments. The upper surface of the Sierra Nevada was a relatively 
planar peneplain, extensively eroded and leveled prior to the up- 
lift. Subseguent to the major uplift, the Rubicon River, the 
Middle and North Forks of the American River, the Bear River, and 
the Yuba River have incised deep V-shaped canyons from 1,000 to 
2,000 feet below the original erosion surface which exists only as 


remnants today. Canyon slopes adjacent to the rivers and 
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tributaries are very steep which indicate the rapid nature of the 
down-cutting. The rivers drain generally southwest. Over most of 
the High Sierra, the rivers run normal to the major metamorphic 
structure which trends west-of-north to east-of-south. However, 

in the lower reaches the rivers alternate between running along the 
metamorphic structure and cutting across the structure. 

East of the crest of the Sierra Nevada there is an abrupt drop 
into the Lake Tahoe Basin in the southern part of the County and 
Martis Valley in the northern part of the County. A volcanic 
highlands area which includes Mount Pluto (8,617) and Martis Peak 
(8,712) intervenes between the two low areas. This area of eastern 
Placer ‘Cotnty 1s structurally similar tothe Basin cand Range physio- 
graphic province of Nevada, with mountains and ranges that have been 
uplifted along boundar faults above the adjacent valleys. Lake Tahoe 


Occupies a basin that formed along two north-south boundary faults. 


However, the actual eastern edge of the Sierra Nevada province is about 


10 miles east of the state line in Nevada. 

Lake Tahoe is drained by the Truckee River which flows north 
to Truckee in Nevada County and then east into Nevada. Tributaries 
from east of the crest of the Sierra Nevada flow down narrow 
glacier-carved valleys, the most famous of which is Squaw Valley, 
into the Truckee. 

2. (Rock Units 

Placer County contains examples of all rock types: meta- 
morphic, granitic, volcanic, and sedimentary. Overlying these 
ancient "bedrock" units are young, unconsolidated surficial 
deposits formed by stream, lake, glacial, mass wasting, and 
volcanic processes. Exhibits 1 and 2 provide a summary of the 


ev 


geologic history of Placer County (Jenkins, 1948). 
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Duration in 


Geologic Geologic period Geologic event Geologic record millions 
ee of years 
Age 
Recent History of man 
Quartz mining Historical record 
Placer mining 
Dredging 214 billion dollars gold produced 
Hydraulic mining 
Shallow, hand placering 
Quaternary i ae 
| Pleistocene Resurrection of ancient channels and old Tertiary surfaces | Physiographic features | 
Continued faulting 
Glaciation ' Rock exposures 
| Canyon cutting, robbing gold from earlier Eocene channels | Gravel deposits 
| Uphft and faulting | 1-2 
Cenozoic 
| Pliocene Continued basic volcanic activity 
Uplift and faulting 
| Intervolcanic streams | 7 
| | Andesitic flows, concealing old surface Mehrten formation (andesite) 8 
| 9 
| Miocene | Andesitic lavas, breccias, ash, mud flows, covering all but the | 
| higher peaks and ranges Valley Springs formation i) a2 
Ash falls, covering surfaces | (rhyolite) | 20 
Tertiary | 
| Oligocene ' Rhvolitic ash falls dam streams, covering channels. 16 36 
| Deposition of large stream deposits of white quartz gravel (angular Ancient channels 
| | and subangular) and placer gold Tone formation i 
Eocene ' Deposition of Ione clax-, lignite. and sand (in part marine) Ancient channels 2a 
| Release of gold from rocks and veins ' Old surfaces 
Paleocene ' Decay of rocks, formation of deep red soil | Deep red soil 
' Semi-tropical weathering 60 
| Pirate streams rob east-flowing streams, cutting the Pre-Tertiary 
| Divide and Great Western Divide ' Chico formation 
Mesozoic Upper Cretaceous | Tops of gold-bearing veins reached by erosion ' Conglomerates, sandstones, and shales many! 
| | Deposition of sand and gravel in basin west of Sierra Nevada miles in thickness (Great Valley) 35 
| . Erosion and removal of rocks 2 miles thick from top of Sierra 95 


Profound unconformity 
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Geologic era 


Geologic period 


Geologic event 


Mesozoic 


Paleozoic 


Pre-Cambrian | 


Geologic record 


Duration in 
millions of years 


Profound unconformity Age 
- (Infiltration of mineral-bearing quartz veins into fractured rocks Quartz veins 
= 2 Metamorphism of older rocks on contact with granitic rocks Granodiorite and related rocks 
| & &- Intrusion of granitic batholith ' Dike rocks 
Upper | £ = Folding, crushing and faulting | Serpentine 40 
Jurassic | Zs (Uprise of sediments from inland sea basin ! Mariposa slate 
Intrusions of serpentine rocks | Amador volcanic group 
’ Interbedding of basalt with sediments ; Agua Fria formation 
| Marine deposition | Logtown Ridge and Penon Blanco formation 
Volcanism ! Cosumnes and Hunter Valley formations 
Lower Jurassic Marine deposition 155 
Marine deposition, including coral reefs Sailor Canyon formation 
Tassie ; Brock shale 35 
, Volcanism Hosselkus limestone 
: Volcanic rocks 190 
— Folding and unconformity 
‘Clipper Gap formation 
| % Delhi formation 
Carboniferous ) : as : : S cane penn ats 
Marine deposition, including coral reefs : x: Relief quartzite 300 
and Permian ; ; ; ¢ : =z = ees : 
| Extensive sedimentation throughout Sierra Nevada province = £ © = Kanaka conglomerate formation 
| LY == Tightner volcanic formation 
Blue Canvon marine formation 
Devonian | Marine deposition t 
: =< 
Silurian Marine deposition. including coral reefs 
Ordovician | 
Cambrian Not known in Sierra Nevada 500 
Not known in Sierra Nevada Indefinite 
1300 
2 billion 


(age of earth) 


3. History of Faulting 

There are no known active faults within Placer County and 
there are no faults known to have been active during historic 
times. However, there are active earthquake-producing faults 
north and east of Placer County. In addition, hot springs and 
scarps at Brockway near the state line and in the Carson Valley 
of Nevada indicate relatively recent faults. Exhibit 3 illustrates 
the known faults and earthquake epicenters in Placer County and 
the surrounding region. Fault and earthquake activity will con- 
tinue in the basin-range area of the eastern Sierra Nevada. 
Activity as evidenced by the historic record will be sporadic and 
at random locations as stress accumulates along various portions 
of faults in the region around Lake Tahoe. It appears more probable 
that. active faulting will occur along an "inactive" or "potentially 
active" fault segment in the area than along one where the stress 
recently has been relieved. 

The fault history of Placer County began about 140 million 
years ago with the folding, crushing, and faulting of marine sedi- 
mentary and volcanic deposits. Additional faulting may have 
occurred as serpentines were intruded within the area between the 
Melones Fault and the Bear Mountain Fault. 

The intrusion of granite masses into the folded metamorphic 
rocks appears to have caused a regional compression. The meta- 
morphic rocks are cut by numerous moderate angle reverse shear 
zones. The larger and more continuous of these contain quartz 
veins which appears to indicate a connection to the granitic 
masses. Offsets range from a few feet to a few hundred feet. 


There are no faults that cut across the isolated masses of 
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granite of the central Sierra Nevada. There are some shear zones 
containing quartz veins of local extent. The major vertical 
faults within the metamorphic rock terminate at the borders of 
the granitic bodies. This is evidence that those faults became 
inactive during or before the intrusion of granite and have since 
remained in that state. 

The period of granitic intrusion ranged from 136 million 
years ago in the vicinity of Loomis to about 90 million years ago 
in the High Sierra. The entire region was uplifted probably 
several thousand feet during that time. The Sierra Nevada was 
still connected with western Nevada although there probably was 
extensive fault activity east of the uplifted region. 

For the next period of about 60 to 70 million years there was 
relative stability over the uplifted region, except that uplift 
may have continued at some slow rate. The area was eroded to 
great depths and a relatively planar gently sloping surface was 
formed. Extensive deposits of white quartz gravels containing 
placer gold formed in the wide river channels of the ancestral 
American and other rivers north and south of Placer County. Sedi- 
mentary deposits of the Chico and Ione Formations formed during 
this period. 

The rhyolite tuff beds in the Valley Springs Formation at 
Alta and Rocklin indicate the commencement of explosive volcanic 
activity in western Nevada. Fault activity probably occurred 
concurrently over the area of volcanism as Nevada began to break 
into distinct basins and ranges. Volcanic mudflow breccias of 
the Mehrten Formation flowed from vents in western Nevada to the 


Sacramento Valley probably covering the entire pre-volcanic 


= toe 


” Pjuaiye, 2 > Se a aan ee an 
a i22° 121° “BAIN 


ae ar cee ) 
: Se Wie 
: B} ee ) 
\ i a = 
ae te ee if P LU ACS ce 


; BUTTE 
ei ? ee (Yi) MeaS | El up) paaemee 
“ oS tne Q ° 


/ Orow/he id 
Mtbars ° 


; ° H soRmovkte fF a ae ek 


MEN / | ae B, 
DOCINO f } s . x \ 0° a 


ie “a NEVADA 


ake Fong) : 
mini ee: 


eee nV U  BeAR Mma cy VY iF 


Coleone, )o \ 6 f ; . 
? : ig NG O Bearer \ . ° 
ee ae he : Gold Run a e Be 
Q Wbe GH 4 rls j 
‘ ee We 
*\s 


\SUTTER > 


EL DORADO ° 3 } s oy 


é a ° 
\ Se "a. OAacervehe “ OM 
Vin JORIS : ‘ ° we Ceo Nan, 
iets oS . ae Sma fn. 


((@ SACRAMENTO 


~ \ -_<.. ea A Bula eB As 


120° 


EXHIBIT 3 
FAULT AND EARTHQUAKE EPICENTER MAP 
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landscape. The volcanic rocks in the vicinity of Donner Pass 
range in age from 2.6 to 7.4 million years (Burnett, 1968). The 
youngest deposit exposed at Crystal Peak and Boreal Ridge is 

a thin basalt flow that originated from a vent in the vicinity of 
Truckee. Presumably, the eastern Sierra Nevada fault system be- 
came activated between about 2 and 2.5 million years ago. South 
of Lake Tahoe there is but a single crest dividing the gentle 
western slope from the steep eastern scarp. The crest divides in 
El Dorado County south of Lake Tahoe. The major crest trends 
northwest to Donner Pass and the other trends north to form the 
Carson Range between Lake Tahoe and the Carson Valley of Nevada. 
Lake Tahoe occupies the central low area between the two Upli teed 
erests. The elevation of the floor of the lake is 4,700 feet, 
which is the same as the Carson Valley. 

Therefore, the main frontal fault of the Sierra Nevada occurs 
in Nevada about 6 miles east of Lake Tahoe. Distinct scarps and 
hot springs along the mountain front in Jacks Valley and near 
Genoa indicate that the fault remains potentially active. The east 
side of the Lake Tahoe Basin also 44 of fault origin. The fault 
appears to run north-south along Stateline Point in Nevada where 
it separates volcanic rocks on the east from adjacent granitic 
rocks on the west. Hot springs at Brockway may originate from 
this fault. A projection of this fault to the north would connect 
with the active Grizzly Valley Fault. 

The west side of Lake Tahoe appears to be a scarp formed by a 
fault that extends south along Carnelian Bay past Dollar Point. 
This fault has been mapped only a short distance north due to 


forest cover. However, it lines up with a suspected fault along 
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the east side of Martis Valley and could explain the rather steep 
east slope of Mount Pluto if a connection exists between the two 
areas. On the basis of underwater contours this fault extends 

due south from Dollar Point to Emerald Bay and crosses the Placer- 
El Dorado line about one mile east of Sugar Pine Point. 

At that same point, it is thought that the main fault of the 
west crest of the Sierra branches off to the northwest. This inner 
crest of the Sierra Nevada has been uplifted along numerous short 
curved fault segments that apparently connect together rather than 
a single continuous well-marked fault. The location of the fault 
in northern Placer County is near the west end of Donner Lake 
and the west end of Squaw Valley. The fault trace has not been 
mapped south of Squaw Valley because of extensive glacial moraine. 
However, there appears to be some topographic and geometric evidence 
that the fault curves abruptly east at Squaw Valley for about one 
mile then curves southeast across a saddle toward the Truckee River. 
It would cross Bear Creek about 1/4 mile west of the river and 
connect with a possible fault scarp at the east end of an andesite 
lava flow near the Truckee River. From that point the fault line 
could trace southeast along the west side of a cinder cone then 
under the glacial moraine of Paige Meadow and immediately west of 
the community of Sunnyside. From there the fault line would trace 
southeast into Lake Tahoe and then curve south to Join the faule 
trending south from Dollar Point. There are no known hot springs 
along this western system of faults as there are along the east 
crest. 

Extensive volcanic activity appears to have gone on within 


the Lake Tahoe Basin during and subsequent to the uplift of the 
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flanking crests. The Truckee River has continued to cut its 

way north through and around lava flows although it is possible 
that the course of the river has been forced to the west by up- 
lift and volcanic activity in the highlands area north of the lake. 

The older lake terrace deposits exposed west of Tahoe City 
indicate uplift and fault activity in the area after their depo- 
Sition by the easterly dip of the beds. The age of an overlying 
lava flow has been dated at 2 million years (Burnett, 1968). 

The age of the last major faulting along the Sierra Nevada 
crest faults is not known with certainty. However, the faults do 
not eae Tahoe stage glacial moraine in the vicinity of Squaw 
Valley and may well be preglacial (Hudson, 1948). The age of the 
start of glaciation is not as yet established. Probably glaciers 
would have begun to form when the Sierra attained an elevation 
sufficient to support a permanent snowpack. This means the pre- 
Tahoe stage may have started between 1 and 2 million years ago. 

Faulting during the past 2 million years appears to have mainly 
taken place on small fault segments within the basin area. This 
would be associated with the uplift of small ranges and the in- 
trusion of volcanic material into older lava flows from which 
volcanoes and younger lava flows could form. The last episode 
of this type activity is represented by the cinder cones in the 
volcanic highlands between Lake Tahoe and Truckee. The sporadic 
fault activity and accompanying earthguakes continue to the 
present time. Because of the short duration of the historic 
earthquake record, it is impossible to determine whether the 
freguency and intensity of earthquakes is decreasing in the area. 


Also the record is too limited to determine which fault segments 
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are the most active with any accuracy. Exhibit 4 illustrates 
the present geologic framework of the Sacramento Valley, the 
Sierra Nevada, and the Basin-Range of western Nevada. 

4. Historic Earthquakes. 

Epicenters of earthquakes that have occurred within 50 miles 
of eastern Placer County are shown on Exhibit 5. A catalog of 
earthquakes with magnitudes greater than 3.9 is provided in 
Appendix A. Before 1934, there were poor instrumental determina- 
tions of epicenters for this area, so the magnitude and location 
are approximate. 

Three major earthquakes probably occurred within the sur- 
rounding region during historic times: 1852, 1860, and 1869. The 
1852 earthquake centered near Pyramid Lake. However, there is some 
possibility that another occurred on the west side of Carson Valley 
at about the same time and triggered the large landslide at Slide 
Mountain and formed the young scarp at the base of the Carson 
Range (Greensfelder, 1968). The intensity IX (MM Scale) earth- 
quakes of 1860 and 1869 were centered in the Carson City-Virginia 
City area. These large earthquakes probably produced intensities 
of VII or VIII in eastern Placer County (Greensfelder, 1968)2 

An additional five earthquakes with magnitudes ranging be- 
tween 5.5 and 6.0 occurred within the surrounding region between 
1869 and 1966. They probably produced intensities ranging from 


VI to VIII in the area between Truckee and Lake Tahoe. 
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EXHIBIT 5 


Map of Truckee earthquake, September 12, 1966. 
oe ee 


E. Seismic Hazards in Placer County 
1. What Causes Earthquakes? 

Earthquakes are the result of underground forces acting on 
crustal material. Recent studies have concluded that the earth's 
surface is composed of a number of plates which "float" on sub- 
surface rock units. As these rock units shift in response to 
tectonic forces, shifts in the floating plates occur. The fre- 
quency of earthquakes is the greatest where two plates are being 
pushed against one another or where one plate is overriding another. 

The American Plate includes both North and South America. 

The San Andreas Fault is a part of the western boundary of the 
American Plate. The crustal material west of the San Andreas 
Fault is part of the Pacific Plate, which is moving to the north- 
west. The stress is built up in the rocks as these plates are 
pushed against one another until the strength of the rock is 
exceeded and the result is an earthquake. 

California's position with respect to the Pacific and 
American Plates assures the occurrence of future earthquakes as 
the crust adjusts itself to changing stresses. 

2. Measuring Earthquakes 

To put into common terminology the force created by an earth- 
quake is indeed a difficult task. To merely comprehend the forces 
generated stretches the imagination. The energy generated by the 
San Francisco earthquake of 1906, the largest on record ever to 
hit the state, has been compared to the force needed to raise a 
cubic mile of rock 6,000 feet in the air, or to run a battleship 
at full speed for 45,000 years. Measurement of force in such 


terms, however, is only hypothetical and, while interesting, it 
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is not adequate for our purposes. 

Earthquakes can be measured in terms of either energy (mag- 
nitude) or actual effect (intensity). The former measurement is 
based on instrument records, the latter is based on personal 
observations. These two measurements are completely separate 
attempts to quantify the force of an earthquake and should be con- 
Sidered as separate in intent and result. An earthquake which 
Occurs, for example, in a densely populated urban area and causes 
extensive injuries and destruction to property, may have exactly 
the same magnitude as an earthguake occurring in an unpopulated 
area which does little more than scare a few jackrabbits. 

a. The Richter Magnitude Scale 

While the Richter scale was first used in 1935, previous 
records allowed the assignments of magnitudes of major earthquakes 
to 904. 

Magnitudes are expressed as whole numbers and decimals 
ranging from 1.0 to 10.0, from lowest force to greatest. The 
majority of readings fall between 3 and 8. The maximum amplitude 
of earthquake waves are recorded on a seismogram and transformed 
to numerical figures by means of a logarithmic scale. A jump of 
One whole number per the Richter Scale represents a ten-fold 
increase in the size of the earthquake record. For example, the 
record written by an earthguake of 8 is not twice that of a shock 
of a 4 magnitude; rather it is 10,000 times as great. Exhibit 6 
will help to illustrate the energy employed at various earthquake 


levels. 


ay ae 


EXHIBIT 6 


ENERGIES OF EARTHQUAKES 


Earthquake Magnitude Approximate Earthquake Energy 
1.0 6 ounces TNT 
LS 2 pounds TNT 
ae 13 pounds TNT 
Eigece 63 pounds TNT 
340 3979, pounds TNT 
ye 1,990 pounds TNT 
4.0 6 tons TNT 
4.5 Ber ecors suk 
5.0 Loo. 2oncesT NT 
et ar) O00" tons “INT 
6.0 6,20 tons, TNT 
Sieye 347050, tons .2NT 
Fe) 199,000 tons TNT 
hieD 1,000; 000" "tons INT 
8.0 6,270,000 tons TNT 
8.5 31,500,000 “tons “INE 
95:0 199,000,000 tons TNT 


While the Richter Scale has no maximum limit, the largest 
known earthquakes in the world have not surpassed the Bog 
magnitude. 

b. Mercali Earthquake Intensity Scale 

Following an earthquake, seismic experts will conduct a 
field survey usually through a mailed questionnaire, requesting 
people within the affected area to relate their impressions, 
what they saw and what they felt during the earthquake. After 
compiling the data, the experts will decide which of the 12 degrees 
of intensity of the Modified Mercali Scale would best apply to 
specific places within the earthquake impact area; the figure 
determined is then placed on a map. Once a significant number of 
such determinations and entries are made, lines connecting equal 
intensities are drawn on the map. These lines, which generally 


form a series of closed concentric curves, are called isoseismal 
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lines. Within the innermost of these lines, the epicenter of the 
earthquake will be situated. 

Intensity ratings are based on observation not on instrument 
measurements. Herein lies the shortcoming of this scale -- the 
human input required. Persons may not be able to give a clear 
account of what they experienced; their impressions may be biased 
by emotional stress produced at the moment of the quake. Exhibit 
7 illustrates the classification system used in the Mercali 
Intensity Scale. Exhibit 8 explains the maximum expectable 
earthquake intensity in California. 

3. Earthquake Hazards in Placer County 

Eastern Placer County is an area of moderate earthquake hazard. 
According to predicted ground accelerations from maximum credible 
earthquakes in northern California and western Nevada, the area of 
Placer County east of Donner Summit is susceptible to major damage 
from future earthquakes. Active faults are unknown within the 
area, however, they occur to both north and east. There are 
numerous faults and shear zones within the volcanic rocks of the 
area between Lake Tahoe and Truckee that have been active within 
the past 2 million years, as illustrated in Exhibit 9. These 
faults need to be considered potentially active. The history of 
the region indicates that many of the moderate earthquakes have 
occurred along fault segments that were unknown or considered 
inactive. The Truckee earthquake of September, 1966, appears to 
have occurred along a fault that was previously unknown due to 
alluvial cover over its length. 

Placer County west of the inner crest of the Sierra Nevada is 


generally considered stable and subject to only minor damage from 
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THE MERCALLI INTENSITY SCALE 
(As modified by Charles Fo Richter in 1956 ond rearranged ) 


If most of these effects 
are observed 


then the 
INCENSUV IS: 


If most of these effects 
are observed 


then the 
INLENSTLY IS; 


Earthquake shaking not felt. But people may ob Effect on people: Ditticult to stand Shaking noticed 
Serve marginal effects of large distance earthquakes by auto drivers. 
without identifying these elteets us carthquake- / Other effects:’ Waves on ponds: water turbid with 
caused. Among them: trees, Structures, liquids, mud. Small slides and caving in along sand or gravel 
bodies of water sway slowly. or doors swing slowly banks. Large belly ring. Furniture broken, Hanging 
Objects quiver 
Effect: on people: Shaking telt by those at rest, Structural effects: Masonry D* heavily damaged, : 
especially i they are indoors, and by those on upper // Masonry ©* daoraped, parthally collapses im sone vil 
tHloors. cases. some diamage to Masonry Be: none to 
Masonty A*. Stucco and some Masonry walls tall 
Effect’ on people: -elt Dy most people mdoors Chimneys, factory stacks. monuments. lowers, 
Some can estimate duration of Shaking But many elevated tanks twist or fall, Frame houses moved on 
may Not recognize shaking of building as caused ly 111 foundations if not bolted downs loose panel watls 
an carthquake; the shaking ts like that caused by the thrown out Deeayed piling broken off 
Passing Of light trucks 
Effect on people. General fright) People thrown to 
Other effects: Hanging objects Swing. bround 
Structural effects: Windows, on doors rattle IV Other effects Changes in flow or temperature of 
Wooden walls and frames creak. springs and wells. Cracks in wet ground and on Steep 
Slopes Stecuing of autos affected. Branches broken 
Effect on people:Felt by everyone indoors, Many from trees 
estimate duration of shaking. But they su may not Structural effects, Masonry D* destroyed: Masonsy 1X 
recognize ttas caused by an carthquake The shaking C* heavily damaged. sometimes with complete 
is like that caused by the passing of heavy trucks, collapse, Masonry Bt is sertously damaged, General 
though sometimes, instead, people may feel the sen damage to loundations. brame Structures, if not 
sation of a jolt, as ita heavy ball had struck the y bolted. shitted off foundations Frames racked 
walls. Reservoirs seriously damaged. Underground pipes 
Other effects: Wanging objects swing. Standing broken, 
autos rock, Crockery clashes, dishes rattle oF Bhasses 
clink. Mifect on people: General Panic 
Structural effects: Doors close open or swing Wan- Other effects. Conspicuous cracks in kround. dn 
dows rattle. areas Of sott pround, sand is eyected through holes 
A and piles up into a small crater. and. in muddy areas, 
Effect on people: belt by everyone indoors and by Water fountams are formed x 
most people outdoors Many NOW estimate mot only Structural effects. Most Masonry and trame struc- 
the duration of shaking but also ats direction and tures destroyed along with thei toundations Some 
have no doubt as to its cause Sleepers wakened well butlt wooden structures and Dridpes destroyed 
Other effects: Hanging objects swing. Shutters of Serious damage to dams, dikes and embankments 
pictures move. Pendulum clocks Stop. starbor change Vi Railroads bent slightly, 
rate, Standing autos rock Crockery clashes. dishes 
rattle or glasses clink, Liquids disturbed. seare Effect on people. General panic 
spilled. Small unstable objects displaced or upset Other effects: Large liandshides. Water thrown on 
Structural effects: Weak plaster and Masonry 1D * banks of canals, rivers, lakes, ete, Sand and mud shit- 
crack. Windows break, Doors close, Open or swing ted hortvontally on beaches and that land XI 
Structural effects: General destruction of buildings 
Effect’ on people: Felt by everyone. Many are Underground pipelines completely out ot service 
Irightened and run) outdoors People walk un- Railroads bent greatly. 
steadily 
Other effects: Small church or school bells roy Effect. on people: General panic 
Pictures thrown otf walls. kanuickoucks and books off Other effects: Same as tor Intensity X 
shelves, Dishes or glasses broken Furniture moved Structural effects: Damage Nearly total, the ultr- NII 
or overturned. Trees, bushes shaken visibly, or heard Vil mate Cabastrophe, 
to rustle Other effects: | are rock muasses displaced. Fines of 
Structural effects; Masonry D* damaged. some sight ane level distorted, Objcets thrown into aur 


cracks in Masonry C* Weak chimneys break at root 
line. Plaster, loose bricks, stones, tiles, cornices. un 
braced parapets and architectural ornaments tall 
Concrete irrigation ditches damaged. 
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Modified Mercalli Scale of earthquake intensities. 
(from Ae pore | betas . 407-3). 
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major earthquakes in the San Francisco Bay area or Truckee-Carson 
Valley area. However, the magnitude 6.1 earthquake on August l1, 
1975, centered several miles south of Oroville indicates that 
closer earthquake events need to be considered for construction 
design purposes in this area. Rogers (1975) states, 

"Probably the most important lesson to be learned from 

this (Oroville) earthquake is that magnitude 6 or 
greater earthquakes could occur anywhere in the foot- 

hills of the Sierra Nevada, even though the overall 

seismicity of the area is low." 

It is considered improbable that any of the faults within the 
granitic and metamorphic rocks of Placer County will become re- 
activated unless it is by an external agent such as a deep 
reservoir. However, unknown faults within the sedimentary rock 
units in the Sacramento Valley portion of Placer County may 
become unexpectedly active as did the fault near Oroville. 
Triggering mechanisms from external agents could be the pumping- 
out of large quantities of ground water or the pumping-in of large 
quantities of liquid waste. 

There are a number of hazardous secondary ground effects that 
can be triggered by earthquakes in addition to the normal ground 
shaking and ground rupture: liquefaction of soils and sediments; 
differential compaction of soils and sediments; landslides and 
rock falls; tsunamis; and snow avalanches. Each is described in 
the following sections. In addition to natural hazards and earth- 
quakes, there are hazards associated with the destruction of man- 
made structures during an earthquake event: dam failure; water 
tower collapse; building damage or collapse; highway or rail damage; 
bridge damage; canal damage; ski lift damage; and gas, water, and 


sewer line disruption. Each of these needs to be considered by 
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designers, specifically in eastern Placer County. Structures 
previously constructed need to be appraised for public safety. 
4. Liquefaction 

Liquefaction is a process whereby a cohesionless soil or a 
sediment that is subjected to vibrations during an earthquake 
loses strength and acquires a mobility. Shaking of a saturated 
sediment tends to compact the material with a decrease in volume. 
The resulting decrease in volume produces an increase in pore- 
water pressure so the effective shear strength of the material 
becomes zero. According to Seed and Idriss (1970) their evidence 
shows that uniformly graded materials are more susceptible to 
liquefaction than well graded materials. Also, for uniformly 
graded sediments, the fine sands tend to liquefy more easily than 
do coarse sands, gravelly sediments, silts, or clays. Because the 
materials must undergo compaction, the relative density of the 
material in large part determines the susceptibility to lique- 
faction. 

Duration of shaking is an important factor in liquefaction 
along the maximum acceleration of ground motions. Model tests in 
the geological engineering laboratory at U.C. Berkeley provide a 
theoretical example. The landslide at Anchorage, Alaska, where 
thin sand lenses in sloping clayey beds underwent liquefaction 
after 90 seconds of shaking provides a disasterous real life 
example. 

Structures that are erected on sediments that undergo 
liquefaction during an earthguake may settle, tilt, float or 
move laterally depending on physical restraints. Lake terrace 


deposits on the northwest side of Lake Tahoe dip to the east. 
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There is no restraint at the upper portions of the beds to pre- 
vent lateral spreading to the lake. Where sediments are in 
enclosed basins, the tendency would be for tilt or settlement to 
Secure 

For any buildings other than residential that are designed 
to be sited on surficial deposits in eastern Placer County, it 1s 
recommended that (1) the total thickness of sediments be cored by 
drilling; (2) that standard penetration tests be performed in 
each different sediment layer; (3) that samples be collected for 
grain size and relative density; (4) that the coring be logged by 
a qualified engineering geologist; and (5) that the detailed 
surface and subsurface geology be mapped and interpreted by a 
qualified engineering geologist. 

Generally, all new construction since the Uniform Building 
Code was adopted in 1955 can be assumed to be earthquake resistant. 
Hazards are likely to appear in older contruction. It has been 
experienced that "ood frame buildings resist earthquakes well, 
while unreinforced masonry buildings have low earthquake resist- 
ance. 
5. Differential Compaction 

Settlement or tilting of structures can occur during earth- 
guakes when one portion of a structure is over one type foundation 
material and the remainder of the structure is founded on another 
type material. One example is when part of a building is on bed- 
rock in a cut and the remainder of the building is over fill. 
Another example is when a building is on both dredged fill and 
lake terrace deposits. Shaking due to the vibrations from an 


earthquake compact the less dense material more than the other. 
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designers, specifically in eastern Placer County. Structures 
previously constructed need to be appraised for public safety. 
4. Liquefaction 

Liquefaction is a process whereby a cohesionless soil or a 
sediment that is subjected to vibrations during an earthquake 
loses strength and acquires a mobility. Shaking of a saturated 
sediment tends to compact the material with a decrease in volume. 
The resulting decrease in volume produces an increase in pore- 
water pressure so the effective shear strength of the material 
becomes zero. According to Seed and Idriss (1970) their evidence 
shows that uniformly graded materials are more susceptible to 
liquefaction than well graded materials. Also, for uniformly 
graded sediments, the fine sands tend to liquefy more easily than 
do coarse sands, gravelly sediments, silts, or clays. Because the 
materials must undergo compaction, the relative density of the 
material in large part determines the susceptibility to lique- 
faction, 

Duration of shaking is an important factor in liquefaction 
along the maximum acceleration of ground motions. Model tests in 
the geological engineering laboratory at U.C. Berkeley provide a 
theoretical example. The landslide at Anchorage, Alaska, where 
thin sand lenses in sloping clayey beds underwent liquefaction 
after 90 seconds of shaking provides a disasterous real life 
example. 

Structures that are erected on sediments that undergo 
liquefaction during an earthguake may settle, tilt, float or 
move laterally depending on physical restraints. Lake terrace 


deposits on the northwest side of Lake Tahoe dip to the east. 
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There is no restraint at the upper portions of the beds to pre- 
vent lateral spreading to the lake. Where sediments are in 
enclosed basins, the tendency would be for tilt or settlement to 
Occur. 

For any buildings other than residential that are designed 
to be sited on surficial deposits in eastern Placer County, it is 
recommended that (1) the total thickness of sediments be cored by 
drilling; (2) that standard penetration tests be performed in 
each different sediment layer; (3) that samples be collected for 
grain size and relative density; (4) that the coring be logged by 
a gualified engineering geologist; and (5) that the detailed 
surface and subsurface geology be mapped and interpreted by a 
qualified engineering geologist. 

Generally, all new construction since the Uniform Building 
Code was adopted in 1955 can be assumed to be earthquake resistant. 
Hazards are likely to appear in older contruction. It has been 
experienced that wood frame buildings resist earthquakes well, 
while unreinforced masonry buildings have low earthquake resist- 
ance. 
5. Differential Compaction 

Settlement or tilting of structures can occur during earth- 
guakes when one portion of a structure is over one type foundation 
material and the remainder of the structure is founded on another 
type material. One example is when part of a building is on bed- 
rock in a cut and the remainder of the building is over fill. 
Another example is when a building is on both dredged fill and 
lake terrace deposits. Shaking due to the vibrations from an 


earthquake compact the less dense material more than the other. 
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designers, specifically in eastern Placer County. Structures 
previously constructed need to be appraised for public safety. 
4. Liquefaction 

Liquefaction is a process whereby a cohesionless soil or a 
sediment that is subjected to vibrations during an earthquake 
loses strength and acguires a mobility. Shaking of a saturated 
sediment tends to compact the material with a decrease in volume. 
The resulting decrease in volume produces an increase in pore- 
water pressure so the effective shear strength of the material 
becomes zero. According to Seed and Idriss (1970) their evidence 
shows that uniformly graded materials are more susceptible to 
liquefaction than well graded materials. Also, for uniformly 
graded sediments, the fine sands tend to liquefy more easily than 
do coarse sands, gravelly sediments, silts, or clays. Because the 
materials must undergo compaction, the relative density of the 
material in large part determines the susceptibility to lique- 
fackvon. 

Duration of shaking is an important factor in liquefaction 
along the maximum acceleration of ground motions. Model tests in 
the geological engineering laboratory at U.C. Berkeley provide a 
theoretical example. The landslide at Anchorage, Alaska, where 
thin sand lenses in sloping clayey beds underwent liquefaction 
after 90 seconds of shaking provides a disasterous real life 
example. 

Structures that are erected on sediments that undergo 
liquefaction during an earthquake may settle, tilt, float, or 
move laterally depending on physical restraints. Lake terrace 


deposits on the northwest side of Lake Tahoe dip to the east. 
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There is no restraint at the upper portions of the beds to pre- 
vent lateral spreading to the lake. Where sediments are in 
enclosed basins, the tendency would be for tilt or settlement to 
OCcai < 

For any buildings other than residential that are designed 
to be sited on surficial deposits in eastern Placer County, it is 
recommended that (1) the total thickness of sediments be cored by 
drilling; (2) that standard penetration tests be performed in 
each different sediment layer; (3) that samples be collected for 
grain size and relative density; (4) that the coring be logged by 
a gualified engineering geologist; and (5) that the detailed 
surface and subsurface geology be mapped and interpreted by a 
qualified engineering geologist. 

Generally, all new construction since the Uniform Building 
Code was adopted in 1955 can be assumed to be earthquake resistant. 
Hazards are likely to appear in older contruction. It has been 
experienced that wood frame buildings resist earthquakes well, 
while unreinforced masonry buildings have low earthquake resict— 
ance. 
5. Differential Compaction 

Settlement or tilting of structures can occur during earth- 
guakes when one portion of a structure is over one type foundation 
material and the remainder of the structure is founded on another 
type material. One.examplie 1s when part of ‘a. building is; on bed— 
rock in a cut and the remainder of the building is over fill. 
Another example is when a building is on both dredged fill and 
lake terrace deposits. Shaking due to the vibrations from an 


earthquake compact the less dense material more than the other. 


ae a 


designers, specifically in eastern Placer County. Structures 
previously constructed need to be appraised for public safety. 
4. Liquefaction 

Liquefaction is a process whereby a cohesionless soil or a 
sediment that is subjected to vibrations during an earthquake 
loses strength and acquires a mobility. Shaking of a saturated 
sediment tends to compact the material with a decrease in volume. 
The resulting decrease in volume produces an increase in pore- 
water pressure so the effective shear strength of the material 
becomes zero. According to Seed and Idriss (1970) their evidence 
shows that uniformly graded materials are more susceptible to 
liquefaction than well graded materials. Also, for uniformly 
graded sediments, the fine sands tend to liquefy more easily than 
do coarse sands, gravelly sediments, silts, or clays. Because the 
materials must undergo compaction, the relative density of the 
material in large part determines the susceptibility to lique- 
faction. 

Duration of shaking is an important factor in liquefaction 
along the maximum acceleration of ground motions. Model tests in 
the geological engineering laboratory at U.C. Berkeley provide a 
theoretical example. The landslide at Anchorage, Alaska, where 
thin sand lenses in sloping clayey beds underwent liquefaction 
after 90 seconds of shaking provides a disasterous real life 
example. 

Structures that are erected on sediments that undergo 
liquefaction during an earthquake may settle, tilt, float, or 
move laterally depending on physical restraints. Lake terrace 


deposits on the northwest side of Lake Tahoe dip to the east. 
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There is no restraint at the upper portions of the beds to. pre— 
vent lateral spreading to the lake. Where sediments are in 
enclosed basins, the tendency would be for tilt or settlement to 
Occur, 

For any buildings other than residential that are designed 
to be sited on surficial deposits in eastern Placer County, it is 
recommended that (1) the total thickness of sediments be cored by 
anaiina. (2) that standard penetration tests be performed in 
each different sediment layer; (3) that samples be collected for 
grain size and relative density; (4) that the coring be logged by 
a gualified engineering geologist; and (5) that the detailed 
surface and subsurface geology be mapped and interpreted by a 
qualified engineering geologist. 

Generally, all new construction since the Uniform Building 
Code was adopted in 1955 can be assumed to be earthquake resistant. 
Hazards are likely to appear in older contruction. It has been 
experienced that wood frame buildings resist earthquakes well, 
while unreinforced masonry buildings have low earthquake resist- 
ance. 
5. Differential Compaction 

Settlement or tilting of structures can occur during earth- 
quakes when one portion of a structure is over one type foundation 
material and the remainder of the structure is founded on another 
type »materiad. One »example, is when part of a building? is on bed- 
rocky ins ay cut and! thee remaander, of the) building is! over £i11. 
Another example is when a building is on both dredged fill and 
lake terrace deposits. Shaking due to the vibrations from an 


earthquake compact the less dense material more than the other. 
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Settlement occurs over the least dense sediments. 

Differential compaction potentially may occur in the same 
materials and areas that are susceptible to liquefaction. [In 
addition, it can occur where mixed foundation types underlie 
buildings or other structures. Investigation of a site for the 
possibility of this occurrence would be part of the geologic-— 
soils-—foundation study. 

6. Landslides and Rock Falls 

Earthquake-precipitated landslides or rock falls could occur 
in four general areas within eastern Placer County: along steep 
slopes formed on fractured granitic or volcanic rocks, in steep 
construction excavation slopes, along underwater fault scarps 
within Lake Tahoe, and on the saturated slopes of earthfill dams. 

The first occurrence would be in areas such as along the east 
bank of the Truckee River where there exists several ancient stable 
landslides in the steep volcanic bluffs; along steep granitic 
Slopes on the east slope of the Sierra crest such as the one that 
heads the meadow in Squaw Valley; on steep volcanic slopes in the 
highland area between Martis Valley and Lake Tahoe; and steep 
volcanic slopes bordering the north shore of Lake Tahoe. 

Steep road excavations occur along the north shore of Lake 
Tahoe. Excavation slopes for houses occur in a few areas along 
the north shore and more will be excavated there and in the vol- 
canic highland area to the north as building density increases. 

Hyne (1973) has described underwater landslide slump structures 
along what appear to be fault scarps in the bottom sediments of 
Lake Tahoe. The hazard is not due directly to landsliding but 


indirectly due to the generation of a wave (tsunami) which could 
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inundate the shoreline. Such waves have been catastrophic in 
other parts of the world. In the lake, a greater wave probably 
would be formed due to rapid movement up or down along a fault. 
The height of the wave would depend on the velocity and amount of 
movement and the volume of water displaced. The probable height 
Of a wave is impossible to estimate. 

The only earthfill dam in eastern Placer County lies in 
Martis Valley across Martis Creek. Three major earthfill dams 
Occur within a short distance north in Nevada County. Failure of 
the Prosser Creek Dam could affect Martis Valley. Several earth-— 
fill dams of P.C.W.A. are constructed in the headwaters of the 
American and Rubicon Rivers which is sufficiently close to 
eastern Placer County that the same failure mode may occur. 
Failure of earthfill dams may occur when the structure is ruptured 
by an underlying active fault as occurred at the Baldwin Hills Dam 
in southern California, or when the saturated compacted material 
on the upstream side of a dam slides or slumps during the shaking 
of an earthquake. This mode nearly destroyed the San Fernando 
Dam during the 1971 earthquake and caused damage to Boca and 
Prosser Creek Dams in 1966. The hazard area is the stream valley 
and overflow area downstream from the dam. 

7. Snow Avalanches 

Snow avalanches form where there are steep slopes, abundant 
snow, a factor of the weather or within the snowpack which pro- 
duces instability, and a trigger to initiate the movement (Hotchkiss, 
1968). Two of the criteria also fit the requirements of ski areas. 
Known avalanche areas within Placer County are Sugar Bowl, Squaw 


Valley, Alpine Meadows, and where the snow sheds cover the railroad 
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tracks south of Donner Pass. Increased development within the 
mountain areas may identify other hazardous areas. Earthquakes 
provide a potential trigger mechanism for avalanches in eastern 
Placer County. 

All developers in the High Sierra need to understand and 
investigate their sites for landslide potential, rock falls, and 


avalanches -- both earthquake-induced and due to gray. 
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F. Reducing Future Seismic Risk 


1. Earthquake Design Criteria 
If the record of historic earthquakes is assumed to begin in 
1850, then the recurrence interval of various magnitude earth- 


guakes can be computed for the 115-year period. 


RANGE OF MAGNITUDE NUMBER RECURRENCE INTERVAL 
7 AO est. 2 6225; years 
6.0. =-639 est. 3 41.6 years 
Dis Oem gore phan 11.4 years 
4.0 - 4.9 28 4.5 years 
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When this data is plotted graphically with magnitude on an 
arithmetic scale and frequency (inverse of interval = number per 
year) on a log scale, the 100-year event is 7.2 magnitude. This 
value would constitute the "maximum probable earthquake" for the 
region and would constitute a design earthquake for a 100-year 
interval. 

The maximum credible bedrock accelerations as shown on Ex- 
hibit 10 are about 0.3 g around the margins of Lake Tahoe, about 
Out «g dniithey vreini tyiof Martis Valley, decreasing south to Lake 
Tahoe, and between 0.2 and 0.3 g in the vicinity of Squaw Valley. 
Exhibit 11 explains how the acceleration rate affects the Modified 
Mercali Scale of earthquake intensity based on average foundation 
conditions. By referring back to the Exhibit 7, the various effects 
of maximum credible bedrock acceleration can be determined. The 
predominant period and duration of California earthquake shocks is 


shown in “tables of Exhibit 12. 
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EXHIBIT 10 - Maximum credible rock acceleration from earth- 
quakes (Greensfelder, 1972). 
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Earthquake acceleration and intensity related to average 
foundation conditions 
kegs A 


EXHIBIT 12 


Predominant period of bedrock acceleration 
(data from Seed et al, 1968, figure 7) 
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Each of these data refers to bedrock reactions. The bedrock 
effects are amplified in areas of saturated and poorly consolidated 
sediments so the period of the shock wave generally is greater than 
in surrounding bedrock. A hypothetical example would be the 
Occurrence of a magnitude 6.5 earthquake along the Stampede Valley 
Fault. Bedrock acceleration around the north shore of Lake Tahoe 
would range from 0.2 to 0.3 g. The predominant period would be 
0.35 seconds according to the data from Seed shown in the table. 
However, in the saturated lake terrace deposits overlying bedrock 
in the same area, the seismic wave period could be amplified 
depending on the depth ot bedrock, degree of consolidation, ground 
water level, and slope of bedrock surface. The predominant period 
could increase to several seconds during transmission from the 
bedrock to the surface of the lake terrace deposits. When the 
period of the shock wave is similar to the fundamental period of 
a building, then internal vibrations and stress generate, which can 
cause extensive structural damage. The greater the duration of 
shaking, the greater the damage. The period of a one-story build- 
ing 1s about 0.1 second and a 10-story building is about one 


second. Therefore, low one to two-story buildings might suffer 
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minor structural damage at North Shore where three-story or higher 
buildings and structures could suffer considerable damage (Seed 
and Idriss, 1969). Exhibit 13 defines the urban areas of Lake 
Tahoe subject to seismic hazards. 

The design of earthquake-proof buildings is in the realm of 
structural engineers. Each construction site within the area would 
need to be investigated to determine the "design earthguake" magni- 
tude, the bedrock acceleration, the amplification due to overlying 
soils and bedrock slope. Most sites would require the investigations 
of qualified engineering geologists and foundation or soils 
engineers to provide supporting data to the designer. 

Each area of surficial deposit may have a different potential 
for amplification of earthquake shock waves depending on depth to 
bedrock, slope of bedrock, degree of consolidation, and ground 
water level. Relatively, the potential for amplification, therefore 
the construction risk, of the various type deposits is shown in 


the following list: 


SURFICIAL DEPOSIT REMARKS 
HIGHEST Lake Terrace Deposits - Highest in winter and spring 
Stream Channel Deposits - Depends on water level 
Meadow Deposits - Depends on water level 
Glacial Moraines - Depends on consolidation and 
water level 
Glacial Outwash Deposits - Depends on consolidation and 
water level 
LOWEST Terrace Deposits - Depends on depth to water level 


In addition to shaking, the surficial deposits composed of 
saturated fine grained sediments may undergo liquefaction and 
differential settlement which increase the construction risk on 


Ghose mMaterlalc. 
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EXHIBIT 


2. Existing Standards for New Construction 

In 1955, Placer County adopted the Uniform Building Code (UBC). 
The initial reguirements were for new buildings to be constructed to 
withstand ground shaking expectable in Zone 2 area (moderate earth- 
quake hazard.) However, in January, 1974, Placer County adopted 
the 1973 UBC which reguired that new structures be built to with- 
stand groundshaking expectable in Zone 3 areas (high earthquake 
hazard)’. 

Currently, all major structural plans are reviewed for seismic 
loa@ing by: the ountye sual ding Divisions—Atso, a fee of 7° per 
$1,000 valuation is collected on every building permit. This money 
is forwarded to the state for use in maintaining a seismic research 
program. 

Placer County has adopted, by reference, the California Dan- 
gerous Buildings Code. This code provides a means to review 
existing unsound structures if complaints are received. Buildings 
not conforming to existing codes would be required to be rehabili- 
tated or be demolished. 

School construction is regulated by the California Field Act 
of 1933. Enforcement of this act has become quite restrictive 
since 1967. Geologic surveys of potential school sites and 
building restriction on active faults were recent requirements. 

The state currently requires that all schools in use meet adequate 
earthquake resistance standards by 1975. 

Legislative mandate requires that building regulations which 
apply to hospital ‘construction be more restrictive than school con- 
struction since it is required that the hospital must be completely 


functional to perform services after a disaster. Geologic 
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investigations are now required on any new construction or expan- 
sion of a hospital. The Division of Mines and Geology are 
commissioned to review these reports. There are currently no 
regulations for the abatement of existing hospitals not considered 


earthquake proof. 
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G. Land Use Planning Criteria 


lL. Lower Portion of County 

The technical information in this report indicates there are 
no active faults in Placer County. The lower portion of the County, 
to the Sierra Crest, is considered an area of low earthquake hazard. 
In-depth seismic studies are currently being prepared around the 
future Auburn Dam site and preliminary indications are that no 
active earthquake faults are in the vicinity of the dam. Thus, in 
the lower part of the County, it appears that no major limitations 
on land use, housing, or circulation are necessary due to seismic 
hazards. However, it will be necessary that extreme care be 
exercised in the construction of the Auburn Dam. 

The most critical area of concern in the County is the area 
east of Donner Summit. There are no active faults; however, they 
do appear to the north and east. The areas of maximum earthquake 
severity for ground shaking and secondary effects such as land- 
slides, liquefaction, snow avalanches, etc., would be the alluvial 
deposits of Martis Valley, the Tahoe lake bed, glacial and stream 
channel deposits along Lake Tahoe, and the terrace deposits 
bordering the Truckee River. 

All areas in the Tahoe Basin, and especially the areas men- 
tioned above, should be thoroughly studied by structural engineers 
to determine the design earthquake magnitude of a particular site 
before development is allowed to occur. This is necessary since 
each individual site may have a different potential for amplifi- 
cation of earthquake shock depending on slope, depth of bedrock, 


ground water level, and degree of consolidation. 
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FIRE SAFETY 
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bt Bh Bp FIRE SAFETY 
A. Summary 

Placer County has a very serious wildland fire potential 
as does the entire State of California. The combination of 
highly flammable vegetation, long dry summers, rugged topography, 
and people living and recreating in the wildlands, leads to num- 
erous fires each year. 

There are many small communities in Placer County built 
entirely within hazardous forest fuels and are threatened with 
extensive loss each fire season. As residential and recreational 
developments continue to encroach into wildland areas, the potential 
for further loss of life, property, and watershed will increase. 
Thus, in-depth review must be given to all proposed developments 
in extreme or high fire hazard areas to maintain the overall 
hazard at an acceptable level. 

The California Division of Forestry (now organized as the 
California Department of Forestry) Fire Hazard Severity Class- 
ification System was used to map the extreme, high, and moderate 
fire hazard areas in Placer County. The basis criteria used in 
this system were slope, fire weather, and vegetation. Because 
of rugged terrain, highly flammable timber and brush covered 
lands, and long dry summers, the majority of land in the upper 
part of the County (Auburn to Tahoe) was classified either extr- 
eme or high fire hazard area. (Exhibit 14). 

There is also a high fire hazard area located along the 
steep slope of the American River Canyon from Auburn to Folsom 
Lake. The lower portion of the County can be considered a 


moderate fire hazard area. 
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B. Goal and Policies 


GOAL: To protect the citizens and visitors of Placer County from 


loss of life, to protect property and watershed resources 
from unwatned fires through preplanning, education, fire 
defense improvements, and fire suppression. 

POLICTES? 

1. Support the following minumum standards for use and deve- 
lopment in wildland areas of varying fire hazards, as 
determined by the California Department of Forestry's Fire 
Hazard Severity Scale. 

Extreme and High Hazard Areas - Proposed devetopment 
Should be carefully evaluated for vulnerability to fire 
and potential sources of ingition. Particular attention 
should be given to their location, design, and construc- 
tion materials used in relation to topography, vegetation, 
and fire defense improvements. 

Moderate Hazard - Strict compliance with state statutes 
and local ordinances should provide adequate fire pro- 
tection -forany proposed development. 

2. Require all new dewelopments to have an adequate water 
supply for fire needs, and adequate ingress and egress 
for fire fighting and evacuation purposes before develop- 
ment approval is obtained. 

3. Insure that all proposed development in the County be 
reviewed for fire safety standards by local fire agencies 
responsible for its protection. If duel responsibility 
exists, then both agencies shall review and comment in 
respect to their area of responsibility. 


4. Initiate an ongoing program designed to eliminate 


48 


structurally unsafe and fire hazardous houging units 

which are considered reasonable beyond repair or rehabilitat- 
LO. 

Insure that existing and new buildings of public assemblage 
have adequate fire protection measures to reduce the poten- 
tial loss of lives and property in accord with state and 
local codes and ordinances. 

Encourage continued use of education programs in schools, 
service clubs; organized gourps, industry, utility companies, 
governmental agencies, press, radio, and television by 

fire protection agencies to foster public awareness of 

fire hazards within the County. 

Encourage and promote installation of smoke detectors in 
existing residences within the County which were constructed 
prior to the requirement for their installation. 

Initiate an agressive program of re-writing, or writing 

new County ordinances to achieve the goal and policies of 
this safety element where necessary. 

Strict enforcement of the Uniform Building Code and the 


Uniform Fine Code. 
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C. Definition of Fire Causes 

INCENDIARY: (Arson) Fires set willfully and maliciously to 

burn vegetation or property owned or controlled by such person 
Or property of another. 

EQUIPMENT USE: Fires caused by the use of any mechanical equip- 
ment other than railroad equipment. This would include welding 
and cutting equipment, chain saws, tractor, lawn mowers, harves- 
ting equipment, motorcycles, etc. 

RAILROAD: Fires caused by railroad employees in the course of 
their employment, or resulting from construction, operation, or 
maintenance of railroads or railroad right-of-way. 

PLAYING WITH FIRE: Fire caused by playing or experimenting 

with fire and fire causing agents without malicious intent -- 
this would include fireworks, model: rockets, matches, etc. 
ELECTRICAL POWER: Fire caused by an electric company employee 
in the course of his employment or resulting from the generation, 
transmission, or distribution of electricity between the point 
of generation and the final consumer. 

CAMPFIRE: Fire started by one or more persons while camping, 
picknicking, recreating, or working on grass, brush, or forest 
covered land to provide heat for cooking or personal warmth, light, 
and for ceremonial or esthetic purposes. 

SMOKING: Fire caused as a result of smoking. 

DEBRIS BURNING: Fires caused by burning of refuse, slash, etc., 
or by burning to clear right-of-way, rangeland, etc. 
MISCELLANEOUS: Fires caused by events or activities that cannot 
be logically placed in any of the preceding general cause class- 


es. This would include electrical wiring, faulty flues, cooking, 
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UNDETERMINED: Fires for which a logical cause cannot be 
established. 

D. »~PlacersCounty Bi renbercech lon 

1. Responsibility 

The United.State.Forest.Service (USFS) has basicsrespon= 
sibility, for wildland .tiresprotectionfor,alli the federaldys-— 
owned land in National Forests of the County and contract res- 
ponsibility for the private lands inside the National Forests. 
All public and private watershed lands outside the National 
Forests, incorporated cities, and that area west of Highway 65 
is provided fire protection under statute law by the California 
Department of Forestry. 

Individual.fine, districts, within -Placer.county have primary 
responsibility for all structure fires within their jurisdications. 
Local government has the basic responsiblity to provide structual 
fire protection. This need is met in three manners; the city 

fire department, fire districts, and areas outside cities and 

fire districts of western Placer County receive structual fire 
protection from the California Department of Forestry under - 
contract from the County. 

Incorporated cities have total responsibility for both 
structural and wildland fires within their boundaries. Exhib- 
it 15 illustrates the boundaries of the various fire protection 
agencies in Placer County. 

2. Mutual Aid 

The USFS and CDF have a mutual aid agreement with each 
of the individual fire protection agencies within their area as 
well as between themselves. This document is called the 
California Disaster and Civil Defense Master Mutual Aid Agree- 
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NORTH TAHOE DISTRICT 
C.S.A. NO. 2 (NORTHSTAR) 
TRUCKEE DISTRICT 
C.S.A. NO.14 (SQUAW VALLEY) 
ALPINE SPRINGS DISTRICT 
TAHOE CITY DISTRICT 
ALTA DISTRICT 
FORESTHILL DISTRICT 
CITY OF COLFAX 
SUBURBAN PINE DISTRICT 
MEADOW VISTA DISTRICT 
ROCK CRCEK DISTRICT 
OPHIR DISTRICT 


(4) NEWCASTLE DISTRICT 

(5) PENRYN DISTRICT 

() LOOMIS DISTRICT 

(2) ROCKLIN DISTRICT 

(8) SOUTH PLACER DISTRICT 

CITY OF ROCKLIN 

@ C.S.A. NO.2 (SUNSET) 
CITY OF ROSEVILLE 
C\(TY OF LINCOLN 
SHERIDAN DISTRICT 

@ DRY CREEK DISTRICT 

aera DISTRICT 
CITY OF AUBURN 
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ment which was developed in 1950 and adopted by cities and 
counties in the state. Under the agreement, each party agrees 
to furnish resources and facilities and to render services to 
each and every other party to the agreement in the case of a 
fire or other disaster. However, no party would be required to 
deplete unreasonable its own resources, facilities, or services 
in furnishing such mutual aid. 

3. Fire Incidence 

All fire suppression agencies in the County are required 
to compile an annual fire report to the State Fire Marshall. This 
information was compiled to present the total number of fires 
in 1975 for Placer County by individual cause. (Exhibit 16) 

The leading cause of fires in Placer County in 1975 was 
incendiary, representing 20.4% of the total. The largest per- 
centage of these fires are normally set during the summer months 
and occur along the highway and county roads where incendiary 
devises are thrown from moving vehicles. incingiary /fires in 
structures are normally set by spreading and ignition of petro- 
leum distillates. CDF reports indicate incendiary fires are 
increasing at an alarming rate each year. 

Eguipment use was the next major cause of fires represen- 
find 14.93. One of the major problems in this area is vehicular 
fires along the highways. Another hazard is the Operation of 
lawn mowers, in dry grass and weeds, and other equipment with- 
out the use of spark arresters. Programs have been initiated 
by the responsible fire agencies to cite violaters. Education 
programs are being introduced to instruct people on the need 
and proper use of spark arresters and off road vehicle use in 


the summertime. Equipment use fires show a 2% decrease from 
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LG] Ais 
Playing with fire represented 12.1% of the total fires in 
the County. To prevent these fires, the responsible agencies 
are using inclass programs to educate children to the hazards 
of playing with fire. This type of fire was Up 7" Erom. 1974-2 
Debris burning caused 8.4% of the 1975 fires. Problem 
areas include rural communities such as the Loomis Basin and 
North Auburn. Fire Prevention programs include the requirement 
of obtaining fire permits, education, discontinuance of burning 
on hazardous days, and citation in courts of law. This type 
of fire was up 72 from 1974. 
Railroads represented 7.9% of the total fires in 1975. 
Major areas of concern are steep grades where exhaust carbon 
on ascent and braking on descent can cause fires. Problem areas 
from previous years have been pinpointed and a program has been 
established to fireproof railroad ties and right-of-ways in the 
problem area. Railraod fires are down 5% from 1974. 
Approximately 26% of the total fires had miscellaneous 
Or undetermined causes. The remaining 10.3% were caused by 
smoking, electric power, campfires, or lightening. Programs 
to reduce smoking-related fires include distributing printed 
brochures and having tapes available on safety techniques 
used in the disposal of smoking materials. Programs have also 
been initiated with electric power companies for powerline fire 
prevention as well as frequent inspections in problem areas. 
There were very few campfire-caused fires in 1975. The 
major problem area was along the American River above the 
Auburn Dam construction site. Special emphasis has been given 


to patrol of high risk areas. 
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PLACER COUNTY FIRE CAUSES 
1975 


Incindiary 


Miscellaneous 


17.4 % 


Electric Power 
Zw IE 


Equipment Use 


14.9 % 


Playing With Fire 
8 || “96 


Undetermined 
8.6% 


Source: Individual Fire Districts Annual Report 
EXHIBIT 16 


Placer County Fire Causes 


Se 
Note: There Were 990 Total Fires In 1975 


4. Fire Hazard Severity Scale 

As mentioned earlier, in order to do effective land use 
planning, wildland fire areas need first be mapped. Thus the 
Fire Hazard Severity Scale was used to assign varying degrees 
of fire hazard to the wildland areas in Placer County. 

a. Explanation 

A Fire Hazard Severity Scale for California Wildlands was 
developed in 1973 by the California Division of Forestry. The 
purpose of the scale is to provide local government land use 
planners a practical and logical system for classifying and 
delineating areas of varying severity of fire hazard. 

The three criteria used in this classification system are 
fuel loading (in terms of wildland vegetation), fire weather, 
and slope. 

Fuel loading is divided into light, medium, and heavy 
fuels which are delineated on U.S. Geological Survey (USGS) 
topographic maps. Light fuels occupy uncolored areas and re- 
present flammable grass and annual herbs. Medium fuels are 
shown as "scrub" on the USGS maps and include brush and other 
perennial shrubs less than six feet in height and having a 
crown density of 20% or more. Heavy fuels are shown as "woods- 
brushwood" on the USGS maps and include the heavier brush 
species, woodland types, and timber over six feet in height 
and having a crown density of 20% or more. 

Fire weather is divided into low, high, and extreme 
classes, depending on the frequency of critical fire weather 


days occurring in each of the state's Fire Danger Rating Areas. 


56 


(FDRA) over a ten-year period. The low class (Class I) includes 
all those FDRA's which have experienced fire weather in the "Very 
high" or "extreme" ranges an annual average of less than one day; 
the high class (Class II) an annual average of 1 to 9.5 days; and 
the extreme class (Class III) an annual average of more than 9.5 
days. Each USGS map on the state has been keyed to the FDRA's 
and assigned that area's critical fire weather frequency class- 
ificatzon: 

Slope is divided into 0-40%, 4-60-% and over 60%. Under 
this rating system, slope is recognized as having a similar 
effect as wind whereby an increase in slope produces an increase 
in the rate of fire spread. The system, therefore, assigns. 
values to slope which modify the various fire danger indexes. 

Each class of fuel lodaing, fire weather, and slope is 
assigned a severity factor value and then multiplied in a matrix 
form to produce a Fire Hazard Severity Scale as shown on Exhibit 


17 below. 


EXHIBIT 17 - Fire Hazard Severity Scale 
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Db. ~sHazard Arca 

Applying the Fire Hazard Severity Scale to the wildland 
areas in Placer County indicates that there is a serious wild- 
land fire potential in the County. The major area of concern 
is the mountainous area from Auburn to Lake Tahoe. Due to the 
rugged terrain, highly flammable timber and brush covered lands, 
and dry long summers, most of the land is designated either 
extreme or high hazard. Also, the majority of steep land that 
drains into Folsom Lake is considered an extreme hazard. 

The lower portion of the County is relatively flat with 
light fuel loading and thus the majority of area is designated 
moderate hazard. 

c. Recommendation 

Any proposed development located in an extreme or high 
fire hazard area shall be carefully reviewed by the County 
and responsible fire protection agencies to assure that the 
overall hazard is mitigated through application of policies 
outlined earlier in this element. ; 

5. Existing Codes and Programs 

as" State 

ipf-Cha nes SaterProgram 

The Fire Safe Program (FSP) was adopted Marcy 5, 1965, by 
the County Supervisors Association of California to protect 
California's valuable mountain resources as well as preserve 
the natural function of these mountain lands as watershéeds 
in absorbing rainfall needed to produce clear stream flow and 
water for underground storage. 


Because of dry climate, highly flammable vegetation, and 
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rugged terrain, fire hazard in the mountains is great and fire 
control is difficult. Increased population in the mountainous 
areas has caused concern since haphazard development can lead 
to disaster. 

The FSP states that in order to do effective planning and 
administration of safety requirements, the initial step should 
be to accurately delineate the fire hazard areas on a map. Once 
a fire hazards map is prepared, all proposed subdivisions and 
other developments in the hazard areas should be given coordinated 
and comprehensive review by local fire, water, road, health, and 
flood control authorities considering recommended minimum 
standards stated in the FSP. 

iit qe Calitornia Fire Incident Reporting System 

The California Fire Incident Report System was established in 
1974. Under the program, the State Fire Marshall's Office 
receives an annual report on fire incidents from each fire pro- 
tection agency. This provides a means of obtaining comprehen- 
sive fire data on a local and statewide basis. Local fire chiefs 
should be encouraged to continue to provide accurate data in 
order that this program might operate effectively. 

bs. Placer County 

isy,Uniform,; BuiddingeCode 

Placer County adopted the Uniform Building Code in 1955. 
Periodic revised additions are forwarded to the County and 
normally adopted by the Board of Supervisors shortly after 
being received. The most significant change to the code re- 
garding fire safety occurred in late 1973 when smoke detectors 
were required on all new private dwellings. This amendment 


was adopted by the Board of Supervisors in 1974. 
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ii. Placer County “Code 


Placer County originally adopted restrictions prohibiting 
the discharge of firearms, explosive, or similar missiles, and 
smoking in fire danger areas in 1918. In 1925 codes were enacted 
to require permits for storage of hydrocarbon liquids in the 
unincorporated areas of the County. Then in 1961, restrictions 
requiring fire breaks around all buildings, requiring burning 
permits during the fire season, md prohibiting sale and discharge 
of dangeroud fireworks were adopted. Finally in 1967 a County 
Fire Coordinator position was created to assist, advise, and 
coordinate all fire districts and city fire departments within 
Placer County. Duties of the position include aiding in enforcing 
all laws and ordinances adopted by the State of California or 
County of Placer relating to fires or to fire prevention and 
protection. Amendments to these code sections need to be 
continually processed to be consistent with new federal and state 
requirements. 

iii. Subdivision Ordinance 

The Placer County Subdivision Ordinance has specific sub- 
sections that deal with fire protection. For example, depending 
on specifics some proposed subdivisions are required to have 
adequate water capacity to meet the flows and volume required 
for fire protection as well as domestic use. There are also 
specific requirements regarding main sizes for fire hydrants in 
some types of subdivisions. Also, road easements requirements 
are designed to allow access for emergency vehciles. The fire 
protection sections of this Ordinance need continual review and 


ammending to meet the ever increasing fire safety needs of the 


69 


CHAPTER IV 


FLOOD CONTROL 


| 5 “en =i e <4, in 
e - = +! En hk - 


= om it 


_ 


County . 
IV. UNIFORM FIRE CODE 
Placer County adopted the Uniform Fire Code in 1975. After 
adoption the Board of Supervisors amended out of the Code the 


prohabition against the use of Safe and Sane Fireworks. 
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IV. FLOOD CONTROL 
A. Summary 

Information on flooding in Placer County prior to 1940 is 
limited. However, from available current reports prepared by 
the Corps of Engineers and private engineers, it appears the 
primary flood hazard areas are the Truckee River from Tahoe City 
to Squaw Valley, Dry Creek and its tributaries in the Roseville- 
Rocklin area, and the Coon Creek-Auburn Ravine area in western 
Placer County near the Sutter County line. 

Within the next two years, the Department of Housing and 
Urban Development is anticipating preparing a detailed mapping of 
Flood Prone Areas in Placer County in conjunction with the National 
Flood Insurance Program which was established by the National Flood 
Insurance Act of 1968. This report could reveal other areas that 
are potential flood problems. However, until this study is com- 
plete, Placer County should concentrate its efforts in regard to 
land use, zoning, and building codes to the historical flooding 


areas previously mentioned. 


ee Goal 


and Policies 


GOAL: To protect the lives and property of the citizens of 


Placer County from unacceptable risk resulting from 


flood hazards. 


POLICIES: 


ee 


Request Flood Plain Information Studies by the Corps of 
Engineers in every existing and potential problem area 
in order to obtain documentation necessary to apply 
flood plain regulations to these areas. 

Maintain natural conditions within the 100-year flood 
Dilan Of all sStreans:. 

Continue to implement zoning policies which minimize 
potential loss of property and threat to human life 
caused by flooding. 

Review Subdivision Ordinance to insure future develop- 
ment in areas subject to flooding will be consistent 
with standards designated to eliminate or minimize 
filocod hazgards:. 

Develop a grading ordinance west of the Sierra Crest to 
establish standards for leveling, grading, and exca- 
vation activities which may affect natural or man-made 
drainage patterns. 

Evaluate potential flood hazards in an area prior to 
the. construction OL any: tyre: Of -publics>urlding. 
Recognize the open space provisions of the Williamson 
Act as a potential means of providing tax relief in 
some rural areas subject to flooding. 


Encourage further use of the Federal Flood Insurance 


(ae) 


6 


Program in problem areas of the County. 

Adopt the "Intermediate Regional Flood" (100-year) as 
developed by the Corps of Engineers as the most reason- 
able limit to be considered in designing the area of 


the flood plain to be considered. 
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C. Definition of Terms 

FLOOD: An overflow of water onto lands that are used or usable 
by humans and not normally covered by water. The two essential 
characteristics of a flood are the inundation of land being 
temporary and the land being adjacent to and inundated by over- 
flow from a river, stream, lake, or ocean. 

FLOOD PLAIN: Low land bordering a river or stream which is 
subject to periodic inundation during intense storm periods, 
becoming a part of the river channel in times of floods. 
INTERMEDIATE REGIONAL FLOOD: A flood that could be expected to 
occur approximately once in 100 years on the average, although it 
may occur in any year. 

STANDARD PROJECT FLOOD: A flood that can be expected from the 
most severe combination of meteorological conditions reasonably 
characteristic of the geographical region, excluding extremely 
rare combinations. It would occur less frequently than the 


intermediate flood. 
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flood prone areas in the County. At the present time this has not 
been done in Placer County. According to HUD officials' priorities, 
it will be approximately two years before the study is initiated 
for the unincorporated areas of the County with another two years 
for the study to be completed. All the incorporated cities except 
Colfax are currently in the program. Once the flood prone areas 
are determined, communities so designated which do not wish to 
participate in the Flood Insurance Program cannot receive loans 
for any construction activity if the lender has any connection with 
any federal agency. The effect of the requirement is to guarantee 
that all communities with any flood hazard will participate in the 
program. It also prevents development within flood hazard areas 
unless the development is floodproofed. Also, existing structures 
in flood hazard areas which are damaged by floods must be flood- 
proofed if substantial repair is required. 

Until HUD begins work in mapping the flood prone areas in 
Placer County, the only available flood hazards information will 
be the studies prepared in Truckee, Rocklin, and Roseville by the 
Corps of Engineers and the Coon Creek-Auburn Ravine Watershed 


Study, L967. 
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E. Placer County Flooding 


1. Truckee River 

a. Historic Flooding 

The Truckee River Flood Plain Report comprises the area from 
the Lake Tahoe outlet structure in Tahoe City to approximately one 
mile below Squaw Valley, a distance of approximately six miles. 
Information on historical flooding before 1940 is sparce since 
there were few permanent residences in the area during the winter 
months. Judging from records, it appears floods occurred as far 
back as 1862. Past flood records of the Corps of Engineers indicate 
that floods occurred in Nov-Dec 1950, April-July 1952, December 
1955, October 1962, Jan-Feb 1963, December 1964, and June 1969, 

The largest flood on record on the Truckee River at Tahoe 
City occurred in June 1969. The cause of the flood was unseasonable 
precipitation in June and rapid melting of a deep snowpack with 
above-normal water content. Maximum releases from Lake Tahoe were 
necessary to keep the lake at a safe level. Sustained high 
releases resulted in flooding of residential and commercial pro- 
perties, destruction of several bridges, and severe traffic 
disruption. Exhibit 18 illustrates the 100-year flood pein on 
the Truckee River prepared by the Corps of Engineers. 

b. Flood Damage Prevention Measures 

Existing improvements for flood control affecting the study 
area comprise enlargement of the Truckee River Channel for approxi- 
mately 3,000 cu. ft. downstream from the outlet structure. This 
was done to prevent greater lake outflows and alleviate damage 
along the lakeshore during periods when the lake is at a high level. 


Areas in the 100-year flood plain are currently zoned "Water 
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EXHIBIT 18 
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Influence" which would not permit residential construction in the 
area. Forecasts of seasonal and short term inflow to Lake Tahoe 
are prepared by the Joint Federal-State River Forecast Center in 
Sacramento. These forecasts are used in scheduling releases of 
the lake. Also, year-round weather surveillance for the Lake Tahoe 
area 1S maintained by the National Oceanic and Atmospheric Adminis- 
tration. 

There currently is no specific flood fighting or emergency 
evacuation plan for the area. However, the California Department 
of Water Resources through its Flood Operation Center coordinates 
flood fighting activities throughout the state and is authorized 
to receive requests from local public agencies for assistance 
duxing fleods. 

GC. Future Pr looding 

The large flood that occurred in June 1969 was classed as an 
Intermediate Regional Flood. On the Truckee River there is a po- 
tential frequency of such a flood every 100 years on the average. 
Flood damages caused by recurrence of known floods would be 
moderate. 

2. Roseville 

a. wil etorical Flooding 

There has been frequent flooding along Dry, Antelope, Cirby, 
North Cirby, and Linda Creeks in the City of Roseville. Records 
show that there have been an average of a flood every two. to three 
years since 1937. The October 1962 flood was the largest and most 
damaging in the Roseville area. Over nine inches of rain fell 
during the storm that resulted in the flood. Creek overflowing 


occurred throughout the city, but the area most severly affected 
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was along Linda Creek in the Sierra Gardens Subdivision and along 
Dry Creek. Numerous streets were unpassable during the flood 
period. 

b. Future Flooding 

The most severe floods in the Roseville area occur from pro- 
longed rain. In general, the areas that would be inundated under 
Intermediate Regional or Standard Projects Flood conditions com- 
prise relatively narrow areas adjacent to the natural channels. 
The areas of most extensive flooding would occur along Linda Creek 
in the vicinity of Champion Oaks Drive and upstream of Oak Ridge 
Drive, around Roger Park, along Dry Creek upstream of Folsom Road, 
and from Darling Way downstream to the sewage treatment plant. 
3. Coon Creek-Auburn Ravine 

The major source of flooding in the area is rainfall resulting 
from cyclonic lows which sweep across California from the northwest. 
Thunder storms are rare in central California and do not provide 
appreciable amounts of precipitation. 

as .Histeric Flooding 

Documentation of floods in the area has only been in existence 
since: 195s. It is almost certain fLlocding voccurred prior tael955 
and thus it can be assumed that during general flooding in the 
Sacramento Valley, the Coon Creek-Auburn Ravine Watershed was also 
flooded. Chronologically from the period 1852-1955, there appear 
to have been 12 major floods in the area. The area has suffered 
major flooding at least five times since 1955. 

The main damage to the area is the agricultural losses. 
Crops are drowned, fences washed out, removal of topsoil, drowning 


of animals and poultry, and the destruction of auxiliary equipment 
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such as rice boxes and irrigation ditch turn-outs. Exhibit 19 
illustrates flood plain mapping for western Placer County prepared 
by the Corps of Engineers. 

Rain floods, characterized by high peak flow of short duration 
and relatively small volume of LUnOLE,, Generally occur im the area 
during the period November to April, and flood normally passes 
within a few days. Flood producing rainstorms cannot be accurately 
forecast and thus reservoir storage space for the control of rain 
floods must be available at all times up to the end of the rainy 
season. 

Snow melt floods are caused by the gradual melting in the spring 
and early summer of snow and ice which have accumulated during the 
winter in the high mountains. This delayed run has been of great 
value to the Central Valley, enabling the direct diversion and use 
Of water for irrigation and other purposes for a longer portion of 
the summer season than would be otherwise possible. Snow melt 
runoff does not cause flooding in the Sacramento Valley, but on 
the San Joaguin River and its main tributaries as well as the Delta 
region, prolonged high stages Occasionally inundate lands during 
part of the growing season and cause seepage through levees. 

b. "Flood Control. 

Present flood control in the Central Valley is provided 
almost entirely by means of levees which convey floodwaters past 
the overflow areas. Studies have shown that in nearly all areas 
this method of protection can advantageously be supplemented by 
the operation of multiple purpose reservoirs and irrigation channels. 
Reservoirs are used to store flood flows until they can be released 


at rates within the capacity of the channel below, or until they 
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can be used to meet irrigation requirements. Irrigation canals 


can be used to an advantage in some cases to carry a portion of 
the flood flows away from the danger zones to areas where the 


water could be used beneficially. 


ge Building Code Amendments 


The Uniform Building Code which regulates construction in 
Placer County does not specifically speak to building standards 
for flood hazard areas. Currently, precautions are taken by the 
local authorities to regulate construction in flood prone areas, 
but nothing is adopted by ordinance. It is felt by building 
officials that inclusion of standards relative to the local flood 
Situation is needed. Recommended amendments are listed below. 

1. Restrict the use of materials that deteriorate rapidly 

when exposed to water. 

2. Prevent flotation of buildings from their foundation 

by requiring proper anchorage. 

3. Establish final floor grade before inspections are 

made. 

4. Require structural strength to withstand water pressure 

or high velocity of flowing water. 

5. Prohibit eguipment that might be hazardous to life when 

submerged, such as chemical storage, boilers, or electri- 


cal equipment. 
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CHAPTER V 


EMERGENCY SERVICES 


V. EMERGENCY SERVICES 
A. ‘History 

Placer County has been involved in emergency preparedness 
planning since 1951, when the first ordinance was adopted declaring 
the intent to prepare and plan for civil defense and emergency 
Situations. Later in 1955, the County and the incorporated cities 
established an operational area which was coterminous to Placer 
County's jurisdictional boundaries. The County coordinator was 
then designated as the operational area coordinator and assigned 
responsibility for overall program maintenance. In 1963, Ordinance 
590 was adopted which established the County Executive Officer as 
the Director of Civil Defense and Emergency Services and included 
the position of Civil Defense Coordinator. In 1967, the Placer 
County Disaster Services Council was created and included the 
Chairman of the Boerd of Supervisors, the Director of Emergency 
Services (CEO) and the Assistant Director of Emergency Services. 
The cities of Roseville, Rocklin, Lincoln, Auburn, and ‘Colfax have 
passed similar resolutions or’ ordinances and contract with the 


County for planning guidance and program assistance. 
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B. Role 

The Placer County Office of Emergency Services is the desig- 
nated agency with responsibility for planning and coordinating the 
County's emergency preparedness program. The primary role of this 
office is to insure that an overall Emergency Operations Plan (EOP) 
is developed and continually maintained. The EOP contains basic 
response plans and contingency plans for major emergency or disaster 
situations that might occur within our jurisdictional boundaries. 
The conceptional and operational framework for the Office of 
Emergency Services is that of providing coordinating staff assistance 
which is fully integrated into the existing governmental structure. 

This approach insures that all existing departmental resources 
and expertise are identified, coordinated, and then applied to an 
emergency in the most compatible method. It also requires that 
department personnel become involved in emergency planning for 
their areas of responsibility and continue to update their pro- 
cedures and contingency plans. 

All speeral distriuets, public and private utilities, and 
private enterprises having valuable resources are also included in 
the County's emergency plan. These agencies would provide rep- 
resentatives to help coordinate the activities and efforts of 


their organizations. 
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C. Work Program 


As mentioned previously, the primary role of the Emergency 
Services Office is to update and revise the County Emergency 
Operations Plan and the EOP for the five incorporated cities. This 
is an ongoing function which will be worked on during the coming 
year. Listed below are other programs and future planning projects 
to be given priority in the £iscal year 1976-77. 

l. Emergency Operations Center 

Development of an Emergency Operations Center that is located 
at Building 7, Dewitt Center. This facility would become the 
command center for operations in any emergency or disaster. The 
EOC, when activated, would have representatives from law enforce- 
ment, fire, health, public works, transportation, welfare, and 
Others, depending on the situation. This would then become the 
point where all directions and decisions would emanate. Eventually, 
this facility will have all necessary furnishings and equipment 
for the various response units and departmental representatives. 
Furthermore, communication equipment will be installed to provide 
the capability for constant two-way radio communications with law 
enforcement, public works, state emergency services, and others. 

2. Dam Failure and Evacuation Plan 

Dam Failure and Evacuation Plan represents a program to be 
given major emphasis this year. This requires that all dams with 
any development directly within a flood path must be surveyed, 
analyzed, and, if necessary, evacuation planning and mass care 
planning must be accomplished. Placer County is quite fortunate 
in this regard, in that we have had very limited seismic activity 


and also have few dams with any development below them. Presently, 
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it appears that approximately eight dams will require some type 
of evacuation planning, with only two of those needing major 
evacuation plans. It is estimated that this program will be com- 
pleted this fiscal year. 
369 Hazardous Spit) Plan 

One of the unique characteristics of Placer County is that 
we have a major interstate transportation artery running through 
this jurisdiction. As such, one of the most predominant threats is 
the possibility of an accident causing a hazardous spill of either 
cargo or chemicals. Response to a major chemical spill would 
require the utilization and coordination of all available resources, 
and represents a major planning effort. This office will develop 
such a hazardous spill plan in the very near future. 
4. Mass Care Facilities Project 

The updating and continued development of the County mass care 
facilities is also a priority project. These facilities are com- 
prised of schools, churches, memorial halls, fraternal meeting 
halls, and any other buildings capable of housing large numbers of 
evacuated or displaced persons. The Welfare Department has primary 
responsibility in this area and draws heavily upon the American Red 
Cross for support in providing emergency supplies such as bedding, 
food, and medical supplies. 
5. Nuclear Preparedness Program 

One of the most important functions of the Office of Emergency 
Services is the continued maintenance of the County's Nuclear Pre- 
paredness Program. This encompasses activities from identifying 
shelters and radiological monitoring to pre and post nuclear 


attach planning. Placer County has now been identified as a host 
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area and, as such, in the near future planning will be required 
for handling a great influx of displaced persons and controlling a 
mass evacuation if necessary. 
6. Emergency Telephone Number Program 

Another project concerns the coordination, development, and 
implementation of the state mandated "911" emergency telephone 
number program. The final plans must be developed by July 1, 1979, 
and implementation must be complete by December 1, 1984. This 
program provides a single, toll-free emergency number that ties in 
with a central dispatch allowing instantaneous relay of requests 


for assistance to the appropriate public safety unit. 
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1909 
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* Modified Mercalli Intensity Scale 


DAMAGE AND INTENSITY 


Shaking was very vi- 
Olent in Carson City. 
It was felt over 
250,000 sq. mi. 


This shock probably 
Occur:éeéd near Vir- 
Binia City where 
brick buildings were 
damaged. Damage also 
reported at Steam- 
boat Springs, Genoese, 
and Carson City. 


Tne snock was felt 
at Oroville and Dow- 
Oleville. Turner re- 
ported that ground 
displacement occurr- 
ed near Wash post- 
office. 


This snocx« occurr- 

ed near Carson City. 
Stone and brick walls 
were cracsed in the 
town. 


The most strongly 
shaken region cen- 
tered south or 
southeast of Downie- 
ville. Chimneys were 


‘damaged at Downie- 


ville. Aftershocks 
continued for 10 days. 


DATE 


April 24. 
1914 


April 9, 
1930 


June 25, 
£955 


A (Continued) 


DAMAGING EARTHQUAKES NEAR LAKE TAHOE 
(continued) 


APPROXIMATE 
EPICENTES 


Western 
Nevada 


INTENSITY 
NEAR 


EPICENTER 


oe 


Mear Lake 4+ 


Tahoe 


Western 
Nevada 


Re 


VII 


V 


VI 
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(Table reproduced from Wolfe, 1968) 


* Modified Mercalli Intensity Scale 


DAMAGE AND INTENSITY 


Four chimneys at 
Univ. of Nevada and 
Other chimneys in 
keno were toppled. 


Plaster cracked in 
buildings near Laxe 
Tahoe. 


At Virginia City, 
tne church was bad- 
ly damazed. A nun- 
ber of chimneys 

were destroyed and 
some walls were 
crecked. 

At Tanoe City, Plas- 
ter cracked on some 
walls. The intensity 
was V (MM). 


A. (Continued) 


INOTRUME.TALLY LOCATED BAATHQUAKE EPICENTEnS NEAR LAL& TAWOE 


LATITUDE LOW FJITUDE DATE wJAL= AAGiI- 
DES MAIN LEG MIN MOLES Aye 0 ay Coys TULE 
3: 43 113 44 £e= PO 42 B 4.5 
38 44 120 4y oe 9 7. 42 G 5.5 
33 48 120 06 8 6 shih D 4.5 
ie! 49 lis 59 379 22 oo A 5.0 
38 49 see) 59 Pee 2) B 4 
39 09 119 54 52 4 43 D 4.6 
39 02 119 42 10 2 52 id Ag 
349 O5 119 oH oe ene B 4.8 
39 16 120 le Guxey 61 B 4.0 
39 «18 119 48 LETK 25 47 c ri) 
39 18 120 12 9 8 47 - B 4.5 
39 18 120 12 9 8 47 B at 
3g 22 120 OY 4 7 54 B es! 
39 e4 120 10 ) F He} 68 4.6 
b9 voip 119 47 S 9 Bie ¢ Sr 
39 26 120 O09 PAYS 66 5.8 
39 25 120 (eye) Oe =) 2) 68 4.5 
39 26 120 24 PDAS 43 C t<D 
34 23 120 20 5 29 54 C 4.1 
39 30 120 OO 8 f 44 D 4.2 
39 Se lly 5y 926 55 5 ore) 
By) ei, 120 O5 2p oy 43 D 6.0 
Ds 30 120 O5 1 8 4y B 4.3 
39 53 120 O5 Ve Do 4g B 4.8 
39 34 ee 18 10 i 58 B 4.6 
BY 35 L2o 13 ee QO 4T B 4.2 
39 36 120 28 LY 8x8 60 B 4.4 
39 DT 119 42 10 26 50 ¢ aes 
39 5 119 48 se 51 B nT 
39 38 119 41 he Ks, 50 C 4.0 
39 40 120 5% 6 Ta 59 B 4.5 
39 42 119 48 7 8 49 D 4.5 
39 42 Leo 06 LT Sg b eek 
39 42 120 24 Ga222 50 D fa) 
39 43 120 12 4 aL 5Y B 5.6 


* Quality: Relative accuracy of plot .of epicentrali 
locations. : 
A - Specially investizated 
B - Probably within 5 kilometers 
C - Probably within 15 kilameters 
D - Very rough 
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